Using both traditional and recent analytical approaches, the paper reveals that a process of wage convergence has taken place, this being stronger when spatial effects are considered. However, this does not preclude, as a non-parametric analysis shows, that the mobility in the provincial wage distribution is low. The paper also shows that provincial wages are very rigid, which is in accordance with the institutional framework of wage formation in Spain.
INTRODUCTION
Spatial disparities are one of the most pervasive keynotes of the economic scene.
Even if they show up in a number of economic variables, these spatial disparities are still particularly worrying in variables such as per capita income and the unemployment rate. Thus, it is no wonder that the appearance or otherwise of territorial convergence in these variables is a critical economic issue which has become very popular since the late eighties-early nineties. Although there are several reasons responsible for this popularity, there is no doubt that the processes of economic integration that are being undertaken all over the world, but mainly within the European Union (EU), are among the most important. In particular, the latest enlargement of the EU represents a shock which, according to specific regional circumstances (differences in industry mix, technological development, social capital, …), might have diverse effects in different regions, thus either fostering or hindering regional convergence.
Several factors have been put forward in the literature to explain these observed differentials and their changes over time. To a given extent, these disparities are the result of differences in the performance of the labour market, related to the sectoral composition of employment, labour mobility and labour market flexibility (e.g. ARMSTRONG and TAYLOR, 2000, p. 211; MARTIN, 2003) 1 . Labour market flexibility describes the functioning of labour market, in the sense of how it adjusts to economic shocks. By this we refer to adjustment in wages and in the supply of and demand for labour, both factors being heavily influenced by the institutional setting of the labour market.
When talking about adjustment in wages, it is well known that wage flexibilityalong with labour mobility -is a central adjustment mechanism in determining the overall performance of every economy. This is even more evident among the less developed countries, where most of their competitive advantage is related to sectors with low relative wages. Referring to the European Union of fifteen members (EU-15), it is apparent that, due to factors such as its latest enlargement 2 the need for wage flexibility, especially for its less developed members, is even more patent in order to cushion the potential negative effects of this shock on their rate of growth and, then, on their rate of convergence with the EU average. As should be obvious, the need for this wage flexibility applies not only at national but also at regional level.
Since Spain is one of the less advanced countries in the EU-15, we use it as a sort of laboratory to analyse the relationship between convergence and wage performance. Thus, focusing on provincial real wages, the paper tries to give an answer to two relevant and related questions: first, whether a convergence process on wages has taken place in Spain and, second, what the degree of wage flexibility is.
To do that, this paper analyses the evolution of real provincial wages and its determinants in Spain during the period 1985-2003, for which it uses data on real wages, unemployment rates and productivity provided by FUNCAS (Spanish Savings Bank Foundation). Total real wages have been calculated by deflating provincial nominal wages (ratio between total wages and the number of wageearners) with the corresponding provincial price indices. On the other hand, in order to compute unemployment rates, we have divided the number of total unemployment by the active population, while productivity has been computed as the quotient between real Gross Added Value (GAV) and total employment.
The interest in analysing wage convergence lies in the fact that, had this happened, a provincial convergence in per capita income should also have taken place (EMERSON et al., 1992) . On the other hand, it seems that, given the supply shock related to the last EU enlargement -along with the persistence of high unemployment rates in most Spanish provinces 3 -attaining an appropriate degree of wage flexibility should be considered as a desirable goal. Thus, after our empirical analysis concludes that a process of provincial convergence in wages has been experienced in Spain, we analyse wage flexibility across provinces. It being true that the relationship between these two variables are many and varied, it seems clear that a reduction of wage dispersion (that is, a process of wage convergence) can be considered as a proof of low wage flexibility (BUTI and SAPIR, 1998 ).
In addition, this paper aims to enrich previous studies, since, apart from the classical convergence analysis (e.g. SALA-I- MARTIN, 1996) it also considers the presence of spatial effects -i.e., the relation that may exist between the wage of a region and those of neighbouring regions -and examines mobility in the distribution of real wages by means of a non-parametric analysis. At the same time, in the study of wage flexibility along with the traditional parametric techniques (e.g. ABRAHAM, 1996) semiparametric estimation techniques (more informative than the parametric ones) are also used.
The paper is organised as follows. To begin with, the main features of the institutional framework of wage bargaining in Spain are offered. After that, we conduct a classical analysis of convergence. But, as spatial autocorrelation has been found to exist with relation to provincial per capita income distribution in Spain (VILLAVERDE, 2005) 4 , we subsequently investigate whether this same phenomenon of spatial dependence is present in the provincial wage distribution, for which we carry out exploratory and confirmatory analyses. Next, and given the limitations of the previous convergence analysis, we consider the external form of the provincial distribution of real wages, its evolution over time and the degree of mobility of the Spanish provinces in that distribution. Afterwards, we analyse the wage flexibility of the Spanish provinces, for which, as has been said before, we use two different estimation techniques. Finally, we outline the main conclusions and policy recommendations of our study.
INSTITUTIONAL SETTING OF THE SPANISH LABOUR MARKET
Institutional differences between countries in the labour market can lead to divergent wage and income developments. Considering the interest in the performance of provincial real wages in Spain, a short but accurate description of the Spanish labour market institutions seems to be fitting.
To begin with, we should remember that, generally speaking, countries with either strong centralised or decentralised wage bargaining systems are better equipped to respond to supply shocks than countries with intermediate degrees of centralization (CALMFORS and DRIFILL, 1988) . However, it is also true that the relationship between the degree of wage centralization and wage flexibility is not a linear process. There are other factors -like the openness degree of the economy, the degree of competition in product markets and other institutional characteristics of the labour market 5 -that can affect this relationship.
The institutional framework of the Spanish labour market can be considered as having an intermediate degree of centralization. This being the case, the system is relatively different for private and public sector employees. The pay-setting conditions in the private sector are established by formal collective bargaining, where negotiations take place at different levels. In particular, the main characteristic of the wage setting mechanism which applies to the private sector is the existence of a three-tier bargaining system, at the national, sectoral and firm level. In fact, most of the collective bargaining is currently performed at sectoral level, although following rules established at national level. Thus, insofar as the industry-mix differs across provinces, this wage setting scheme also allows for some provincial wage dispersion (BADE et al., 2001) . Other interesting characteristics are related to the minimum wage, unemployment benefits and firing costs. First, there is a minimum wage (wage floor) set up at national level that, although being very low as a percentage of the average wage, only affects a small fraction of wage-earners. Second, the unemployment benefits, regards both their level and duration, are higher in Spain than in the EU. Finally, firing costs are similar in Spain to the EU when they refer to fair dismissals but much higher when they applied to unfair dismissals (JACKMAN et al., 1999) .
As for the public sector, it is essential to distinguish between two types of employees: civil servants (funcionarios) and personal laboral. The wage arrangements of the personal laboral are determined in a similar way to those of the private sector, which is to say, by formal collective bargaining. On the other hand, the wage conditions of civil servants are fixed by the employer (Central Administration, Regional Governments and Local Corporations), which apparently means that wages should be uniform across Spain. Far from it, "there is a wide regional variation in public wage gaps" (GARCÍA and JIMENO, 2005, p. 15) , this being due to two reasons: first, to the fact that, to a certain degree, there are informal negotiations between public employers, trade unions and employees representatives and, second, because Regional Governments and Local
Corporations enjoy some flexibility to set up the remuneration packages offered to their employees. For this reason, our analysis of provincial wages is focused on total wages and not only on private sector wages as it should be if the public sector's wage growth were not set up by collective bargaining.
Taken into consideration these mechanisms of wage-setting, we can conclude -as was previously mentioned-that the Spanish labour market has an intermediate degree of centralization. This notwithstanding, the wage bargaining system in Spain is closer to a centralized rather than to a decentralized one, because, although most of the negotiations take place at sectoral level, they follow guidelines which are being set up at national level. This being so, sectoral wages tend to evolve in a relatively similar way in all Spanish provinces.
CLASSICAL ANALYSIS OF WAGE CONVERGENCE
Convergence is a rather imprecise concept, with many interpretations. However, the most generally accepted measures of convergence are σ and β convergence.
The first of these occurs when the dispersion between the economies diminishes;
the second when the poorer economies grow more quickly than the richer ones.
As a starting point in this study we calculate both these measures for wages in the Spanish provinces. First, σ convergence is computed by means of the coefficient of variation of provincial wages ( Figure 1 ). As can be seen, the disparities have declined to a significant extent -the coefficient fell by 31.7% in the sample period (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) , which represents an annual rate of convergence of 2.1%.
With respect to the second type of convergence -less restrictive than the first -we estimate a traditional β convergence equation as follows:
ω is the real wage of province i in year t, T the number of sample years and ε the error term. As is well known (BARRO and SALA-I-MARTIN, 2004) in order for the hypothesis of convergence to be satisfied there must be a negative relation between the growth rate of wages and their initial level -i.e., β must be negative and significant at the standard levels. The results obtained (Table 1) demonstrate that there has been a process of convergence between provincial wages in Spain during the period 1985-2003. Moreover, the value of the β coefficient allows us to say that the convergence took place at an annual rate 6 of 2.14%. Consequently, if this convergence rate holds, the time that would be required to cover half the gap separating the Spanish provinces from their stationary state (half-life) would be 25.7 years 7 .
Bearing in mind that actual wages are computed as a weighted average of the wages paid in different sectors, it is clear that a portion of provincial differences in actual wages may be due to the differences in employment structure across provinces. In order to remove this effect, we also consider "fictitious" real wages computed under the assumption that each province has the same employment structure in the first (1985) as in the final year (2003) of our sample period 8 ;
therefore, provincial convergence between these "fictitious" wages simply reflect the evolution of provincial differences without taking into consideration changes in the industry-mix of each province. The results obtained indicate that, as far as σ convergence is concerned, provincial differences have also decreased but to a lesser degree ( Figure 1) ; as for the beta convergence, it is shown that the speed of convergence decreases from 2.14 to 1.75% (Table 1) . These results imply that changes in the industry-mix have somewhat enhanced real wage convergence between the Spanish provinces, although not to a great extent. Thus, the rest of the paper will only deal with actual wages.
SPATIAL ANALYSIS OF WAGE CONVERGENCE
So far, the convergence analysis has not considered the spatial distribution of wages. In other words, it has not taken into account the role potentially played by the geographic situation of each province. However, and for various reasons, consistent with assumptions and predictions made from endogenous growth models and new economic geographic theory, among which we might highlight similarities in the industry-mix, spillover effects, centrifugal movements due to saturation effects, stronger migration processes, etc., it seems logical to expect a certain spatial dependence to exist -i.e., we can expect provinces with higher (lower) real wages to tend to be geographically close to each other.
This idea seems to be confirmed by a simple glance at Figure 2 showing provincial wage differentials in Spain; these differentials have been computed as taking the national average equal to 100. Here it can be seen that provinces tend to be concentrated around similar levels of wages; therefore, it appears that a spatial analysis may be useful if we want to gain a more precise insight of the situation of Spanish provincial real wages 9 .
Thus, first -and in order to confirm the early impression gained from the previous graph -we carry out the so-called exploratory spatial data analysis (ESDA). The most representative statistic of this kind of analysis is known as Moran's I 10 . The results obtained for this statistic (see Figure 3 ), using the inverse of the standardized distance as a distance matrix, reveal the existence of a positive and statistically significant spatial dependence; furthermore, spatial dependence, although with many swings, has slightly increased in our sample period. This could suggest that there exists a globally significant upward tendency, although not very marked, towards geographical clustering of similar provinces in terms of relative wages.
The most widely used graphical representations of the presence of spatial dependence are the so-called Moran scatterplots and scattermaps. We have opted to represent the scattermap, which divides the provinces into four groups: those with high real wages surrounded by provinces with high wages (high-high); those with high wages surrounded by provinces with low wages (high-low); those with low wages surrounded by provinces with high wages (low-high); and finally those with low wages surrounded by provinces with low wages (low-low). The results displayed in Figure 4 show that, in general, the wage rate in a province is related to the wage rate in neighbouring provinces -i.e., there is a phenomenon of positive spatial autocorrelation between the Spanish provinces.
Having established the presence of spatial dependence in the distribution of real wages it might be necessary to revise the previous β convergence analysis, for if
there are any problems of spatial dependence in the estimated equation the results become inconsistent (ANSELIN, 1988 
In Equation (2), π is the autoregressive parameter measuring the intensity of spatial autocorrelation in the error term, while W is the distance matrix: its elements w i,,j reflect the intensity of the interdependence between provinces i and j.
In this model the effects of spatial dependence (diffusion) are exhibited in two ways, since the rate of growth of the real wage of province i is influenced on the one hand by the growth rates of the remaining provinces, and on the other by its own initial wage level, weighted in both cases by W 12 . Table 3 reports the results of the maximum likelihood estimation of this new convergence equation 13 . The following points stand out:
1. All the goodness of fit measures that are comparable between the two models, such as the logarithm of maximum likelihood (LIK), Akaike's Information Criterion (AIC) and Schwartz's Criterion (SC) 14 , reveal that Equation (2) achieves a better fit than equation (1).
2. The value of the β coefficient, once the spatial autocorrelation in the residuals is corrected, rises slightly, so that the convergence rate passes from 2.14 to 2.26% annually, and consequently the number of years required to cover half the gap from the stationary state falls from 25.7 to 23.9.
3. The coefficient π is positive and statistically significant, confirming the results of the earlier dependence tests -i.e., that a shock in a specific province spills over to all or part of the national territory.
PROVINCIAL DISTRIBUTION OF WAGES
Classical and spatial analysis of convergence are very informative but not without problems. Perhaps the most well-known criticism refers to the fact that they offer no information at all about the internal dynamics of the distribution examined (QUAH, 1996) , since they only capture some moments of it. In order to overcome this drawback, the current study tries to further knowledge about the provincial distribution of wages both in terms of its external form and of the changes occurring within it.
Before doing that, and taking into account the spatial dependence previously observed in relative real wages, we use the filtering methodology proposed by GETIS and ORD (1992) and GETIS (1995) in order to correct it. This filtering methodology is defined as follows: Analyzing the external form of the distribution based on the estimation of density functions offers additional information to that provided by classical convergence analysis. But it is also true that it neglects one key factor: it does not give any information about the changes occurring within the distributions. In order to analyse the intra-distribution dynamics we use a continuous approximation based on the calculation of stochastic kernels.
The results obtained are displayed in Figure 6 . The X-axis represents the real wage for the year 1985 and the Y-axis the real wage for the year 2003, while the Z-axis measures the density (or conditioned probability) of each point on the X-Y plane.
The lines parallel to the Y-axis show the probability of moving from a point considered on the X-axis to any other point on the Y-axis. The 2D figure on the right is the contour plot, obtained by taking a cut parallel to the X-Y plane for a particular density value; the lines of this contour plot connect points reflecting the same density on the three-dimensional graph. Interpreting the kernel is easier if we look at this latter graph. If the contour lines are situated along the positive diagonal the level of mobility is low, this being lower the tighter the contour lines to the diagonal are: this means persistence. If this is not so, there has been mobility, with more mobility the further the lines are from the diagonal. According to this, Figure   6 shows that, generally speaking, the distribution of real wages in the Spanish provinces has been characterized by persistence; however, the graph also shows 
WAGE FLEXIBILITY OF SPANISH PROVINCES
On top of having shown some changes in the external shape of provincial wage distribution together with a general tendency to persistence in positions, the previous parts of the paper have also revealed that there has been a process of provincial convergence in real wages in Spain between 1985 and 2003. As was pointed out in the introduction, several factors can be put forward to explain this result. In particular, there is no doubt that this convergence process is related to issues such as provincial differences in the sectoral distribution of employment, in the sectoral productivities and in the degree of both labour mobility and wage flexibility across provinces.
The objective in this part of the paper is to analyse the degree of real wage flexibility across the Spanish provinces. Real wage flexibility mainly refers to the extent to which real wages react to unemployment changes, this reaction being clearly related to the institutions of the labour market and, in particular, to the wage setting mechanism.
In order to test whether real wages have been flexible at the provincial level in Before estimating equation (5), and given the recent attention paid to invalid inference in regression models with spatial dependence in the residuals, it seems necessary to investigate the spatial properties of the data included in this equation, for which we have computed Moran's I statistic (Table 4 ). The results show there is not much sign of spatial autocorrelation in the data as Moran's I statistic is only significant at 95% level in 10 of 54 cases. This result could seem surprising, but it must be considered that we are using variables in growth rates and the existence of spatial dependence tends to be more likely in levels than in growth rates. For this reason, we have opted not to filter these variables and we estimate equation (5) using actual variables.
The results obtained are shown in Table 5 . As can be seen, the factor having the greatest effect on the evolution of wages in each province appears to be the growth rate of the national wage (with a coefficient of 0.876); as we have just mentioned, this is a clear sign of rigidity 15 . With respect to the provincial variables, it seems that, on the one hand, the influence of unemployment growth is negligible and, on the other, that increases in productivity are partially embedded in the provincial wages, since the coefficient associated with this variable has a value of 0.140 and differs statistically from zero. Finally, and with regards to the specific idiosyncrasies of each region, we should note that there are provinces where ceteris paribus the rise in wages is higher than in the country as a whole (e.g., Albacete, Ávila, Cuenca, Cáceres and Jaén), and others where it is lower (e. g., Baleares, Orense, Lugo and Tenerife) 16 .
Thus, it appears that wages do not respond very much to the conditions of each province; they only respond to a certain extent to variations in productivity.
Moreover, to this we could add the fact that improvements in productivity only have important effects on wages when the former are very substantial (MAZA and MORAL-ARCE, 2006) , a circumstance that a parametric estimation would not reveal. For this reason we estimate a new version of Equation (5) as follows:
where the only change is the inclusion of the variable representing increase in regional productivity in a non-parametric form -i.e., we allow its effects on real wages to be non-linear 17 . To compute this equation we have employed semiparametric estimation techniques (specifically, we have followed the estimation process detailed in LI and STENGOS, 1996) .
In this case, we see (Table 6 ) that the coefficient associated with the national wage growth rate slightly increases in value, which reinforces our diagnosis of wage rigidity. Likewise, the provincial unemployment rate growth still has no influence on wages, while the fixed effects largely maintain similar values. With regards to the non-parametric variable, Figure 7 indeed shows that the influence of productivity on wages is non-linear, and turns out to be particularly intense when productivity growth approaches or exceeds 10%.
Finally, it is worth indicating that, when checking the residuals obtained in equations (5) and (6), it is observed that there does not seem to be any spatial autocorrelation, as judged by Moran's I and the Lagrange multiplier test. Thus, we can conclude that our results are not influenced by the presence of spatial autocorrelation.
CONCLUSIONS
This paper has provided new insights into the nature of provincial wages performance in Spain for the period [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] . To be precise, the paper analyses two different yet related questions, the convergence and degree of flexibility of wages, and attempts to establish some links between them. To do that, our empirical strategy was based on using both traditional and recent development approaches related to spatial econometric and semiparametric techniques. The most relevant conclusions deriving from our analysis are as follows:
First, the traditional analysis of both σ and β convergence reveals the existence of a process of convergence in real wages between the Spanish provinces. As has been shown by the estimation with "fictitious" wages, this process is partly explained by changes in the provincial industry-mix. This is obviously related to the wage setting mechanism operating in Spain which is mainly defined at sectoral level.
However, the presence of spatial autocorrelation problems in the residuals of the classical β convergence equation has shown that this is misspecified, which led us to re-estimate it. Now then, when taking spatial dependence into account, the results confirm the existence of a convergence process, slightly higher than that obtained in the classical model. Third, with relation to wage flexibility the evolution of provincial wages is found to be indexed above all to the evolution of the national wage, and to a lesser extent to the productivity growth of each province, with the growth of provincial unemployment rates playing no role whatsoever in wage negotiations. While these results corroborate previous findings (e.g. BAJO et al., 1998 , for the period 1989-1992), we have also been able to provide additional insights through the using of semiparametric techniques. In this case, the analysis shows that the response of wages to variations in productivity is stronger when productivity rises are higher than 10%. As a result of all of these findings, it can be said that the degree of wage flexibility in Spain is very low.
As mentioned in the introduction, the links between wage convergence and wage flexibility are diverse. In particular, it may be the case that convergence is the result of high wage flexibility, in the sense that wage evolution reflects the particular conditions of the labour market of each province; at the same time, it may also reflect the presence of wage rigidity. This paper reveals that, having found both wage convergence and wage rigidity at the Spanish provincial level, the presence of the first can be considered as a proof of the second, as suggested by BUTI and SAPIR (1998) .
Finally, and due to the low wage flexibility, it appears unlikely that the Spanish provinces will be able to respond to some problems -e.g. those related to the EU enlargement -arising in their labour markets. Behind this lack of flexibility, there is the institutional framework of the Spanish labour market, not only related to the wage setting mechanism -sectoral although strongly influenced by national guidelines -but also by factors such as the tough hiring and firing rules and the generosity of unemployment benefits. This being the case, it seems that the Spanish wage setting mechanism should be more flexible at the provincial level; in particular, we think that Spain should move towards a much more decentralised system in which wage claims have an absolute direct effect on competitiveness.
Thus, this paper calls for an institutional reform of the Spanish labour market, because previous reforms have only served to entrench a three-tier bargaining system. Indeed, if this reform were carried out, it would be possible to attain, at least in the long run, a higher degree of wage flexibility along with a process of provincial convergence in wages.
NOTES
1 Other factors that can contribute to explaining territorial disparities are related to differences in the sources of economic growth such as factors' endowments, technology, human capital and so on. See, for instance, NELSON (2005) . 2 Other factors that exert competitive pressure on wages are, for instance, the growth and export boom of countries like China and India. 3 Although the unemployment rate in Spain has decreased a lot in the last few years, it not only continues to be very high but also very different across provinces. For the average period, the extreme values (taking national mean equal to 100) are the provinces of Cádiz (187.8) and Lleida (30.4) . 4 This type of result has also been found for other areas, as Europe (see, for instance, ARMSTRONG, 1995) and USA (REY and MONTOURI, 1999) . 5 As is mentioned later on, we refer to factors like, for instance, the unemployment benefits, minimum wages and firing costs. 6 This is calculated according to the following expression:
where T is the number of years of the period under analysis. 7 Defining this number of years by h, this can easily be calculated using the expression: 15 Although it has not been shown in the paper, we have also computed the value of 1 γ for each province and, even though there are some differences between them, we can assert that national wage growth has a strong impact on provincial wage growth in almost all Spanish provinces. 16 When the same analysis of wage flexibility is carried out at sectoral level it is shown that both the industrial sector and the public sector are the most flexible. This means that provinces in which these sectors are most represented are also more flexible. Most of these provinces (Álava, Navarra, Guipúzcoa, Zaragoza, Vizcaya, …) are located in the North of Spain. 17 This nonlinear relationship is demonstrated by the fact that a simple neglected nonlinearity test (conditioned on regional productivity growth) rejects the null hypothesis of no neglected nonlinearity at any standard level of significance. A FAN-ULLAH (1999) test has been utilized in which the conditional expectation of the residuals took the form: ( ) ( )
, where m(.) was estimated using a Nadaraya-Watson estimator. The Fan-Ullah (t-test) statistic is 8.28, which clearly surpasses the 5% critical value of 1.96. 
